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ABSTRACT: 

PURPOSE: To provide a lifting mechanism for a vacuum device 
without the lower 

part of a vacuum chamber being complicated with a metallic 

bellows and an air 

cylinder. 

CONSTITUTION: A substrate holder 34 is fixed to a 
supporting cylinder 31 

lifting up and down in two stages, and four substrate 
supporting pins 41 are 

provided so as to be vertically passed through the 
peripheral part of the 

holder. A flange 42 is furnished at the upper end of the 
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oin 41 and a flange 

4 3 at the lower end. A coiled spring 47 carrying a p 

receiver 45 is inserted 

itto a spring hole 4 9 in the base of a vacuum chamber 

directly below the pin 

41. 
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l.This document has been translated by computer. So the translation may not reflect the original 
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2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the elevator style for vacuum devices for making it go 
up and down goods, such as a substrate, within vacuum devices in more detail about the elevator style 
installed in vacuum devices. 
[0002] 

[Description of the Prior Art] Drawin g 9 is drawing of longitudinal section of the plasma CVD 
equipment 20 as an example of vacuum devices with which the substrate elevator style 21 currently used 
conventionally was incorporated. The substrate elevator style 21 consists of the substrate installation 
base 54 in which it is fixed to the rise-and-fall support cylinder 51, and Substrate S is laid, a substrate 
support pin 55 arranged at the periphery section, and a rise-and-fall pin 61 prepared directly under the 
substrate support pin 55. 

[0003] It does not illustrate in the substrate installation base 54, but the heater for ** also heating 
Substrate S and maintaining it to predetermined temperature is built in. The base portion of the case 23 
of the vacuum chamber 22 is inserted in the substrate installation base 54 from a lower part, it is fixed to 
the rise-and-fall support cylinder 51 which goes up and down in the air cylinder which is not illustrated, 
and the collar-head metal bellows 53 is formed and it is attached in the inferior surface of tongue of a 
case 23 through the O-ring 57 so that the rise-and-fall support cylinder 51 may be surrounded for 
airtight-izing between the rise-and-fall support cylinder 51 and a case 23. 

[0004] In the periphery section of the substrate installation base 54, in the position of symmetry, up and 
down, four substrate support pins 55 which have a collar 56 insert in the upper-limit section loosely, and 
are prepared in it, and in the elevation position of the substrate installation base 54, the substrate support 
pin 55 inserts a collar 56 in the spot facing formed in the substrate installation base 54, and hangs. And 
Substrate S is laid so that the collar 56 of four substrate support pins 55 may be covered. 
[0005] Moreover, it goes up and down in the part which becomes directly under the substrate support 
pin 55 of the base portion of a case 23 in the air cylinder which it is inserted in from a lower part and 
illustrated, and the rise-and-fall pin 61 which has a collar 62 in the upper-limit section is formed in it. 
Moreover, for airtight-izing between the rise-and-fall pin 61 and a case 23, the collar-head metal bellows 
63 is formed so that the rise-and-fall pin 61 may be surrounded, and it is attached in the inferior surface 
of tongue of a case 23 through the O-ring 64. 

[0006] The opening 28 for carrying out taking-out close [ of the substrate S ] to the wall surface portion 
of a case 23 by the hand 39 of a carrier robot which was installed in the adjoining conveyance chamber 
which is not illustrated and which is mentioned later is formed, and it is sealed by the gate valve 29 
except the time of taking-out close. 

[0007] The electrode flange 24 as a cathode which serves as the top cover of the vacuum chamber 22 is 
attached in the upper-limb section of a case 23 through an insulation flange 26, and, as for the contact 
surface of the upper and lower sides of an insulation flange 26, the airtight is maintained with the O-ring 
27. the gas introduction pipe 65 attaches in the center section of the electrode flange 24 airtightly 
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through the O-ring 66 - having --****-- the inside of the vacuum chamber 22 - setting - the annular 
protrusion 25 by the side of the inferior surface of tongue of the electrode flange 24 - much gas 
rectification - the shower plate 67 which formed the hole 68 ****s, and it is attached by 69 It does not 
illustrate but RF power supply is connected to the electrode flange 24 also for **, and the substrate 
installation base 54 used as an anode is grounded as a case 23 and this potential. Moreover, it does not 
illustrate but ** is also connected to the evacuation system by the exhaust pipe which formed the 
vacuum chamber 22 in the case 23. ... j t a 

[0008] Substrate S will be laid, if the inside of the vacuum chamber 22 is maintained to a predetermined 
degree of vacuum, the substrate installation base 54 is heated at a built-in heater on the occasion of 
formation of the thin film to Substrate S and predetermined temperature is reached. Then, material gas is 
introduced from the gas introduction pipe 65, if RF power is impressed by RF power supply which is not 
illustrated plasma electric discharge will occur between the electrode flange 24 and the substrate 
installation base 54, material gas will be decomposed, it will react, and a thin film will begin to be 
formed on Substrate S. And if predetermined thickness is obtained, after stopping plasma electric 
discharge and introduction of material gas and replacing the material gas which remains by inert gas, 
Substrate S is taken out from the vacuum chamber 22, the new substrate S is carried in, and membrane 
formation is continued. . . 

[0009] Operation of the elevator style 21 at the time of taking out of the above-mentioned substrate 5> is 
shown in drawing 12 which shows the cross section of the view of the direction of [12]-[12] line in A of 
drawing 10 B A of drawingJl , B, and B of drawing_!l . In addition, although A of drawing_I2 
correspondsVdrawingj9 , drawing after B of drawing 10 simplifies and shows the component which is 
not related to operation. 

[0010] In A of drawing 10 , the substrate installation base 54 on the substrate elevator style 21 is 
located the position, i.e., the elevation position, at the time of the membrane formation to the substrate S 
by plasma CVD The collar 62 of the rise-and-fall pin 61 is a gap g2 between the substrate installation 
bases 54 which pushed up the substrate support pin 55 in contact with [ as the rise-and-fall support 
cylinder 51 of the substrate installation base 54 descends from the state of A of drawing 10 , the rise- 
and-fall pin 6 1 goes up and it is shown in B of drawing 10 ] the inferior surface of tongue of the 
substrate installation base 54, Substrate S was supported by the collar 56 of the substrate support pin 55, 
remained and descended. It is generated. Subsequently, the hand 39 of a carrier robot is inserted from 
opening 28 the gate valve 29 between the adjoining conveyance chambers which are not illustrated 
being used as open with reference to A of drawing 11, and it is a gap g2. It progresses, and it results 
directly under Substrate S and is stopped. Then, the rise-and-fall pin 61 descends, the substrate support 
pin 55 also descends, and the substrate S by which the position of the collar 56 of the substrate support 
pin 55 was supported by the collar 56 of the substrate support pin 55 by the lower part and the bird 
clapper rather than the hand 39 is transferred to a hand 39 with reference to B of drawing 11 and 
drawing 12 And Substrate S is carried out to a conveyance chamber. Subsequently, although the 
substrate installation base 54 in which the new substrate S was sent into and the new substrate S was laid 
goes up to the elevation position at the time of membrane formation, operation of the substrate elevator 
style 21 at the time of this carrying in is contrary to the case at the time of taking out exactly. 
[001 1] Although the substrate elevator style 21 of the conventional example is used as mentioned above, 
the plasma CVD equipment 20 incorporating this will be extremely become complicated by the lower 
part of the vacuum chamber 22, as shown in drawing 9 That is, the air cylinder which makes it go up 
and down the collar-head metal bellows 53 and the rise-and-fall support cylinder 51 for carrying out the 
seal of the rise-and-fall support cylinder 51 of the substrate installation base 54 and which is not 
illustrated exists, the circumference is approached and the collar-head metal bellows 63 and the air 
cylinder which is not illustrated exist about each of four rise-and-fall pins 61 . this - ** metal bellows 
and an air cylinder - density - although ** metal PEROZU which cannot do maintenance work easily 
has been attached through O-ring since it exists highly, this has a large occupancy area of ** metal 
PEROZU which is increasing the potential vacuum leak point, ** elevator style which makes the surface 
area of the vacuum chambers size as a result is structurally complicated, and there are troubles, such as 
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making the manufacturing cost high 

rProblem(s) to be Solved by the Invention] this invention is made in view of an above-mentioned 
Problem the number of the metal bellows used for the elevator style in vacuum devices is reduced and 
the potential vacuum leak point is reduced, and maintenance work is easy and it aims at offering the 
elevator style for vacuum devices to which small [ of the vacuum chamber ] can be carried out, and a 
manufacturing cost may be reduced. 

rMea 3 ns for Solving the Problem] The goods installation base fixed to the rise-and-fall base material 
which the above purpose is inserted in the interior of a base shell of a vacuum chamber, and goes up and 
down to two steps, In the position of symmetry of the periphery section of this goods installation base, it 
is loosely inserted in in the vertical direction. In the elevation position of the aforementioned goods 
installation base where it has a collar in the soffit section which becomes the upper-limit section which 
becomes the upper surface side of this goods installation base, and an infenor-surface-of-tongue side, 
and goods are laid during vacuum processing Two or more goods support pins which are made to insert 
the collar of the aforementioned upper-limit section in the spot facing formed in the aforementioned 
goods installation base, and hang, The gap where the point of a goods conveyance mechanism is 
between the aforementioned goods which are made to stop descent of the aforementioned goods support 
Din at the time of the first step of descent of the aforementioned goods installation base and are 
supported by the collar of the aforementioned upper-limit section of the aforementioned goods support 
pin and the aforementioned goods installation base which descended is made to form. By making it 
descend until it becomes lower than the point of the aforementioned goods conveyance mechanism in 
which the position of the collar of the aforementioned upper-limit section of the aforementioned goods 
support pin which descends at both the times of the second step of descent of the aforementioned goods 
installation base is inserted Therefore, it is attained by the elevator style for vacuum devices 
characterized by the bird clapper from the member to which the point of the aforementioned goods 
conveyance mechanism is made to transfer the aforementioned goods currently supported by the collar 
of the aforementioned upper-limit section of the aforementioned goods support pin. 

rFunctionl By the member which specifies operation of the goods installation base which it goes up and 
down to two steps, and a goods support pin, the rise-and-fall pin currently used for the elevator style of 
the conventional example is made for there to be nothing, the lower part of a vacuum chamber is 
simplified by this and existing becomes only the metal bellows for the rise-and-fall base materials of a 
goods installation base, and an air cylinder by it. 

[Example] Hereafter, the elevator style for vacuum devices by the example of this invention is explained 
with reference to a drawing. DrawingJ. is the sectional side elevation of the plasma CVD equipment 10 
with which the substrate elevator style 1 1 of an example was incorporated, and drawing 2 is the plan ot 
the direction of [2]-[2] line in drawing 1 . In addition, drawing 1 is considering as the cross section 
which is easier to understand the substrate elevator style 1 1, and the cross section of the direction of [1]- 
ril line in drawing 2 is shown. Since the fundamental composition as plasma CVD equipment and the 
operation are the same as that of the plasma CVD equipment 20 of the conventional example explained 
by drawing 9 , a different substrate elevator style 1 1 is mainly explained below 
r00161 The substrate elevator style 1 1 consists of the substrate installation base 34 in which Substrate S 
is laid a substrate support pin 41 arranged at the periphery section, and coiled spring 47 formed in the 
base portion of the vacuum chamber 12 which becomes directly under the substrate support pin 41 
r00171 It is being fixed to the rise-and-fall support cylinder 3 1 which goes up and down to two steps by 
the air cylinder which the base portion of the case 13 of the vacuum chamber 12 is inserted from a lower 
part and does not illustrate it, the collar-head metal bellows 33 is formed so that the nse-and-fall 
support cylinder 3 1 may be surrounded for airtight-izing between the support cylinder 3 1 and a case 13 
and the substrate installation base 34 is attached in the inferior surface of tongue of a case 13 through the 
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[0018] Up and down, in it, four substrate support pins 41 which have a collar 42 in the upper-limit 
section and have a collar 43 in the soffit section set symmetrically, and it inserts in loosely and is 
prepared and in the elevation position of the substrate installation base 34, the substrate support pin 41 
makes the periphery section of the substrate installation base 34 insert a collar 42 in the spot facing 
formed in the substrate installation base 34, and hangs in it. And Substrate S is laid so that the collar 42 
of four substrate support pins 41 may be covered. 

[0019] moreover, four substrate support pins 41 - directly under [ each ] - setting - the base portion ot 
the case 13 of the vacuum chamber 12 - a spring - it is inserted so that a hole 49 may be formed and 
coiled spring 47 may expand and contract in the vertical direction, and the pin receptacle 45 which made 
the leg 46 insert into coiled spring 47 is laid in the upper limit of coiled spring 47 
[0020] The opening 18 for carrying out taking-out close [ of the substrate S ] to the wall surface portion 
of a case 13 by the hand 39 of the carrier robot installed in the adjoining conveyance chamber which is 
not illustrated is formed, and it is sealed by the gate valve 19 except the time of taking-out close. 
[0021] Since it is constituted like [ the elevator style 1 1 except having mentioned above ] the unrelated 
insulation flange 26, the electrode flange 24, and the plasma CVD equipment 20 of the conventional 
example which showed each component attached in these to drawing 9 and acts, the same sign is 
attached and explanation is omitted. 

[0022] Although Substrate S will be taken out from the vacuum chamber 12, the new substrate S will be 
carried in and membrane formation will be continued if the thin film of predetermined thickness is 
formed in Substrate S, operation of the elevator style 1 1 of the example for taking out of Substrate S is 
explained below That is, the operation is shown in drawing 5 which shows the cross section of the view 
of the direction of [5]-[5] line in A of drawing 3 , B, A of drawing 4, B, andB of drawin g 4 . In 
addition, although A of drawing 3 corresponds to drawing 1 , drawing after B of drawing 3 simplifies 
and shows the component which is not related to operation. 

[0023] In A of drawing 3 . the substrate installation base 34 of the substrate elevator style 1 1 is located, 
the position i e the elevation position, at the time of the membrane formation to the substrate by 
plasma CVD For the substrate support pin 41, a soffit is a gap gl between the substrate installation 
bases 34 which the rise-and-fall support cylinder 3 1 descended from the state of A of drawing 3 , and 
descent was stopped in contact with [ although the substrate installation base 34 performs the first step 
of descent as it is shown in B of drawing 3 ] the pin receptacle 45, and Substrate S was supported by the 
collar 42 of the substrate support pin 41, remained, and descended. It is generated. Subsequently, the 
hand 39 of a carrier robot is inserted from opening 19, the gate valve 19 between the adjoining 
conveyance chambers being used as open with reference to A of drawing 4 , and it is a gap g2. It 
progresses, and it results directly under Substrate S and is stopped. 

[0024] Then although the substrate installation base 34 performs the second step of descent, with 
reference to B of drawing 4 , and drawing 5 , the inferior surface of tongue of the substrate installation 
base 34 depresses the substrate support pin 41 in contact with the collar 43 of the soffit section of the 
substrate support pin 41. Therefore, since the soffit of the substrate support pin 41 depresses the pin 
receptacle 45 and compresses coiled spring 47, the substrate support pin 41 also descends. Since the 
position of the collar 42 of the upper-limit section of the substrate support pin 41 consists of a hand 39 
of a carrier robot caudad by this descent, the substrate S currently supported by the collar 42 of the 
upper-limit section of the substrate support pin 41 is transferred to a hand 39. And Substrate S is earned 
out to a conveyance chamber. Subsequently, a new substrate is sent in, and although the substrate 
installation base 34 in which this was laid is made into the elevation position at the time of membrane 
formation, operation of the substrate elevator style 1 1 at the time of this carrying in is performed in 
order exactly contrary to the case at the time of taking out. 

[0025] And the elevator style 1 1 of this example makes many the metal bellows and the air cylinders tor 
rise-and-fall pin 61 which the substrate elevator style 21 of the conventional example had required there 
be nothing Since existing under the vacuum chamber 12 is considering only as the collar-head metal 
bellows 33 and the air cylinder for rise-and-fall support cylinder 31 of the substrate installation base 34 
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It excels in the workability of a maintenance, the potential leak points decrease in number and it is very 
desirable also from the miniaturization of the vacuum chamber 12, and a viewpoint of a fall of a 

manufacturing cost. . . 

[00261 As mentioned above, of course based on the technical thought of this invention, various 

deformation is possible for this invention, although the example of this invention was explained, without 

being restricted to this. . ,. , . . 

r00271 For example, in this example, although coiled spring 47 was adopted as a spring combined with 
two steps of rise and fall of the substrate installation base 34, you may use springs other than this, tor 
example, flat spring, a torsion spring, etc. 

r00281 Moreover although it is made to go up and down the substrate installation base 34 to two steps 
in an air cylinder, you may make it go up and down on a stepless story in this example, using a motor as 

foO^flVloreover although coiled spring 47 was formed in each of four substrate support pins 41, the 
coiled spring 57 of a large path is made to insert in the slot 59 in a circle made to form in the base 
portion of a case 13, and you may make it receive four substrate support pins 41 on the periphery ot 
coiled spring 57 in this example, for example, as shown in drawing of longitudinal section of drawings 
corresponding to drawing 1 . The pin receptacle 55 in a circle is formed in coiled spring 57. Since 
elements other than coiled spring 57 are the same as that of the plasma CVD equipment 10 shown in 
drawing 1 in drawing 6 , the same sign is attached and explanation is omitted. 

[0030] moreover, this example - setting - the base portion of a case 13 - a spring - although the hole 
49 was formed and coiled spring 47 was made to insert - a spring - a hole 49 is not necessarily needed, 
for example, may fix the direct coiled spring 47 on a base 

r00311 Moreover in this example, although four substrate support pins 41 were formed, you may 
arrange so that it may not become taking-out close [ of Substrate S ] with trouble as 3 or four substrate 
support pins 41 or more. 

r00321 Moreover although the collar 42 of the upper-limit section of the substrate support pin 41 is 
made to insert in the spot facing of the substrate installation base 34 and it was made to make Substrate 
S contact the substrate installation base 34, you may make it prepare a gap between Substrate S and the 
substrate installation base 34 by changing the configuration of the collar 42 of the upper-limit section, 
for example in this example. 

[0033] Moreover, in this example, although Substrate S was taken up as an object article which you 
make it go up and down, all the goods that go up and down within vacuum devices other than Substrate 
S are applicable. For example, although the mask board M clipped by the configuration is laid on top of 
Substrate S and membrane formation operation is performed when making the thin film ot a 
predetermined pattern configuration form in Substrate S, it is required for taking out Substrate S after 
membrane formation to raise the mask board M upwards from Substrate S first. 

[0034] Drawing 7 is drawing of longitudinal section of the plasma CVD equipment 70 which formed the 
mask board elevator style 91 other than the substrate elevator style 1 1, and drawings is the plan of the 
direction of [8]-[8] line in drawing 7 . In addition, drawing 7 is considering as the cross section which is 
easier to understand the substrate elevator style 1 1 and the mask board elevator style 91, and the cross 
section of the direction of [7]-[7] line in drawings is shown. That is, the mask elevator style 91 is 
formed in the outside of the substrate elevator style 1 1. On two rise-and-fall rods 71 which go up and 
down to two steps which the mask board elevator style 91 countered and were arranged, the mask board 
installation base 74 in a circle is being fixed. Moreover, the four mask board support pins 81 same at the 
same angle as the other angle as the substrate support pin 4 1 of the substrate elevator style 1 1 are 
arranged at the substrate support pin 41 from the center of the vacuum chamber 72 on the mask board 
installation base 74. The coiled spring 47 to the substrate support pin 41 and the coiled spring 87 to the 
same mask board support pin 81 are formed in the base portion of the case 73 of the vacuum chamber 72 
which becomes directly under four mask board support pins 81. Thus, the mask board M goes up and 
down independently with Substrate S. Opening of exclusive use into the wall surface portion ot a case 
73 may be prepared in the taking-out close of the mask board M, and it can also make serve a double 
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purpose and carry out taking-out close [ of the opening 78 which carries out taking-out close / of the 
substrate S ]. Of course, use which you do not exchange [ use ] the mask board M for every exchange of 
Substrate S, but makes it only go up and down the mask board M at the time of exchange of Substrate S 
is also possible for a predetermined period. Since components other than this are the same as that of the 
plasma CVD equipment 10 shown in drawing 1 , explanation is omitted. 

[0035] Moreover, in this example, although plasma CVD equipment was taken up as vacuum devices, 
the elevator style of this invention is applicable to vacuum devices other than this, for example, a 
vacuum evaporation system, a sputtering system, an etching system, an ion implantation equipment, and 
various kinds of other vacuum devices. 
[0036] 

[Effect of the Invention] Since many metal bellows for the rise-and-fall [ which stated above ] pins 
which had taken the vacuum chamber caudad to the conventional elevator style like according to the 
elevator style for vacuum devices of this invention, and an air cylinder can be made for there to be 
nothing, maintenance work becomes easy and the seal parts by O-ring etc., i.e., the potential leak point, 
decrease in number, and reliability increases, and a design compact on the whole is possible, and a 
manufacturing cost may also be reduced. 



[Translation done] 



http;//www4 . ipdl j po. go j p/cgi -bin/tran_web_cgi_ejj e 



7/22/02 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the plasma CVD equipment with which the substrate 

elevator style of an example was incorporated. 

[Drawing 2] It is the plan of the direction of [2]-[2] line in drawing 1 . 

[Drawing 3] It is drawing of longitudinal section showing operation of the substrate elevator style of an 
example with drawing 4 . 

[Drawin g 4] It is drawing of longitudinal section showing operation of the substrate elevator style of an 
example with drawin g 3 . 

[Drawin g 5] It is drawing of longitudinal section of the direction of [5]-[5] line in B of drawing 4 . 
[Drawin g 6] It is drawing of longitudinal section showing the modification of coiled spring, and 
corresponds to drawing 1 . 

[Dr awing 7] It is drawing of longitudinal section of the plasma CVD equipment with which the substrate 
elevator style and the mask board elevator style were incorporated, and corresponds to drawin g 1 . 
[Drawin g 8] It is the plan of the direction of [8]-[8] line in drawing 7 . 

[Drawin g 9] It is drawing of longitudinal section of the plasma CVD equipment with which the substrate 
elevator style of the conventional example was incorporated. 

[Drawing 10] It is drawing of longitudinal section showing operation of the substrate elevator style of 
the conventional example with drawin g 1 1 . 

[Drawing 11] It is drawing of longitudinal section showing operation of the substrate elevator style of 
the conventional example with drawing 10 . 

[Dr awing 12] It is drawing of longitudinal section of the direction of [12]-[12] line in B of drawing 1 1 . 
[Description of Notations] 

10 Plasma CVD Equipment 

1 1 Substrate Elevator Style 

12 Vacuum Chamber 

13 Case 

19 Gate Valve 

31 Rise-and-Fall Support Cylinder 

33 Collar-Head Metal Bellows 

34 Substrate Installation Base 

41 Substrate Support Pin 

42 Collar 

43 Collar 

45 Pin Receptacle 
47 Coiled Spring 
49 Spring - Hole 
S Substrate 
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